Vascular endothelial growth factor expression in progression of cervical cancer: correlation with thymidine phosphorylase expression, angiogenesis, tumor cell proliferation, and apoptosis.
Vascular endothelial growth factor (VEGF) has been linked not only to angiogenic activity but also to thymidine phosphorylase (TP), rapid tumor growth, and inhibition of apoptotic cell death. Our purpose was to examine how VEGF expression affect these factors in cervical cancer at varying stages of progression. VEGF expression, TP expression, the microvessel count (reflected by factor VIII-related antigen), and proliferating cell nuclear antigen (PCNA) were assessed immunohistochemically in 19 specimens of normal cervical epithelium, 35 of carcinoma in situ (CIS), 34 of microinvasive carcinoma (MIC), and 34 of invasive cervical squamous cell carcinoma (SCC). Apoptosis was evaluated by the terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end labeling (TUNEL) method. VEGF expression progressively increased along a continuum from normal epithelium to invasive SCC (P < 0.0001). VEGF expression significantly correlated with TP expression and PCNA index (P < 0.01 and P < 0.0001, respectively). In analyses within histological stages, VEGF expression significantly correlated with the PCNA index in CIS and MIC (P < 0.01 and P < 0.05, respectively), but not in invasive SCC. The PCNA index for combined analysis of VEGF and TP expression was similar to that for VEGF expression alone. VEGF expression tended to correlate with microvessel count, however, the difference was not significant (P = 0.09). No significant correlation was observed between VEGF expression and the apoptotic index. VEGF expression may stimulate tumor cell proliferation in the early stages of cervical cancer, and may be responsible for cervical tumorigenesis.